been adulterated by the addition of impact-transported soil components from surrounding maria.
Introduction

45
The varied processes of space weathering that occur during soil formation on the Moon are 46 thought to be similar to those for many other airless bodies (e.g., Phobos, Eros, Mercury) al- cally identified minerals and glasses from direct analyses of ~1000-3000 phases, in particular the 147 agglutinitic glasses. With a given soil, it is necessary to perform such initial characterization, for 148 even subtle differences in chemistry can change the "chemical windows" for a mineral or glass.
149
In particular, the agglutinitic glasses are all alumina-rich, but the agglutinitic glass, and the minor In this study, non-agglutinitic, impact-produced glasses are also reported as agglutinitic glass, 156 since the compositions from our analyses appear similar and because most of the impact-157 produced glasses in the fine-grain sizes examined in this study contain np-Fe 0 . In the modal val-158 ues for agglutinitic glass, we estimate that the other non-agglutinitic, impact glasses usually con-159 sist of <10% of the glass present. There is no doubt that some small amount of "non-agglutinitic 160 (i.e., impact) glasses" might have been included, particularly in the finest grain size. 
Modal Analyses of Minerals and Glasses
168
The modal abundances of 12 different minerals and glasses were determined on polished 169 grain mounts of each of the 30 size splits (10 soils X 3 sizes). This was performed utilizing the 170 X-ray digital imaging technique outlined by Taylor et al. [1996] , with several modifications de-171 tailed above. The modal data for the major phases in the Apollo 14 and 16 soils are given in Ta-172 ble 2 and graphically shown in Figure 1 . The pyroxene values are for total pyroxene, calculated 173 by combining abundances of the four (4) different pyroxene compositions that were determined.
174
The actual breakdown of these total-pyroxene abundances is given in Table 3 . It should be no-175 ticed that a designation has been made for a "K-phase", which is for the "KREEPY" phases (e.g.,
176
K-rich feldspar; K-rich glasses) typically associated with the Apollo 14 soils. The compositions 177 of the minerals and agglutinitic glass in the size fractions of these Apollo soil are given in Table   178 4.
179
As shown by comparison of different soils in Figure 1 , there is an overall increase in the ab- 
Soil Chemistry
201
Several systematic changes can be readily observed in Figure 2 and 
Mineral and Glass Chemistry
218
As part of our extensive characterization of the fine-grain sizes of highland soils, we have 219 determined the average compositions of each of the several phases in the three size fractions. In 220 Table 5 , we have presented these compositions for the 20-45 and 10-20 µm fractions of the soils.
221
The precisions associated with these averages are quite large, and we have included the 2σ preci- pure plagioclase and that of the mafic minerals, olivine and pyroxene (e.g., Hu and Taylor, 1977).
225
As shown in Figure 3 (e.g., Fig 2) , and it is difficult to reliably quantify the bulk mineralogy for a given soil. Most ab- 
